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6 @) BAC=120-90-(90 - 6)
=60-60 Bl
= BC=bsin(6-60)
CD=AE=asin @ M1
= h=BC+CD=asin 8+ b sin (68— 60°) * El
13
(ii) h=asin 8 + b sin (8- 60°)
=q sin 8+ b (sinfcos 60 — cos@ sin 60) Ml corr compound angle formula
=asin @+ Y% b sin 8—3/2 b cos 0 M1 sin 60 = 3/2, cos 60 = 1
=(a+lb)sin0—£bcos6’* E1l used
2 2
3]
(iii) OB horizontal when 2 =0
= (a +%b)sin6—§bcos6=0 M1
= (a+lb)sin9=£bcosﬁ
2 2
\/gb
sin@ o
— =
cos @ 1 .
+=b
¢ 2 MI sz =tan @
cos
— tanf= EL * El
2a+b
131
(iv) 2sin @ —+/3 cos @ = Rsin(0 - &)
= R(sin@cos —cos@sin )
= Rcos a=2,Rsin a=1\3 M1
= R*=2"+({3=7,R=V7=2.646m Bl
tan a=3/2, or=40.9° MIAI
So h =7 sin(@ —40.9°)
= I =V7=2.646 m Blft
when 68— 40.9° = 90° M1
= 6=130.9° Al
(7]
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. dx —\=2 —t .
7 @) —=—1(1+e")".—¢ M1 chain rule
d¢
Al
e*l‘
S (l+e)?
l-x=1- !
l+e”
|-y I+e'-1_ ¢ M1 substituting for x(1 — x)
l+e”  1+e” l+e'=1 ¢
—t —t Al —X= — = —
x(l—x): 1 © = © 1+et 1+et
= l+e 1+e"  (1+e7)
dx [OR,M1 A1 for solving
= i = x(1-x) El differential equation for 7, B1
1 use of initial condition, M1
When =0, ¥=1- 5= 0.5 Bl A1 making x the subject, E1
te [6] required form]
.o 1 3
(i) == Ml
(1+e™") 4
= e'=13 M1 correct log rules
= t=-In1/3=1.10 years Al
13
(iii) _1 _4, 8 C
¥(1-x) x* x l-x
= 1 =A(1 —x)+Bx(1 —x) + Cx* Ml clearing fractions
x=0=>4=1 Ml substituting or equating
coeffs for A,B or C
x=1=C=1 B(2,1,0)| 4=1,B=1,C=1www
coefft of x*: 0=-B+C=B=1 (4]
; d
(iv) I Z (lix) dx= I d¢ Ml separating variables
- t_J'(inrlJrL)dx B1 -lx+ L
x l1-x Bl In x — In(1 — x) ft their A,B,C
=-I/x+Inx—In(l -x)+c substituting initial conditions
Whent=0,x=%=0=2+In%-In%+c | Ml
= c=2
= =—I/x+Inx—In(l-x)+2 El
SN S
I-x x [5]
(\) r=24m—lt 32 1 77y MIAL
1-3/4 3/4 3 2]
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